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1 . Since it is relevant to the interpretation of the claims, examiner is treating the ligand shell 

as found in the claims as follows. The ligand shell is composed of ligand shell molecules and 

additionally may contain molecules that are "coupling agent" as found in the instant specification 

on page 17, line 22 to page 1 8, line 20 which is reproduced below with added emphasis. 

"The sensor surface and substrate are cleaned by a plasma or chemical treatment and 
coupling agents are applied. Coupling agents are difunctional molecules with an inert 
spacing structure separating the functional groups (e.g. an a-co silyl alkanethiol, such as 
(CH 3 0) 3 Si(CH 2 )3SH, or a dithiol, HS(CH 2 ) 6 SH)). One functional group bonds to the 
sensor/substrate (e.g., the -Si(OCH3)3 or the --SH functional group) surface, and the 
other (e.g., a second --SH functional group) is oriented away from the surface for 
subsequent bonding with the multiplicity of particles. The ligand shell of the metal 
particle is a dynamic system where an individual molecule may be displaced by a similarly 
functionalized molecule. Thus, the immobilized thiol group of the absorbed coupling 
agent may bond to a particle and immobilize it on the aforementioned surface. In this 
fashion a monolayer of particles is chemisorbed on the surface. Subsequently, the 
immobilized particle monolayer is exposed to a solution of a dithiol coupling agent. 
The dithiol exchanges with some of the monofunctional thiol ligand molecules in the 
immobilized particle ligand shell and positions the second thiol group on the outer 
surface of the immobilized particle's ligand shell. A second exposure to a solution for 
forming the stabilized multiplicity of particles results in chemisorption of a second 
particle layer on the first. In this manner many layers of particles are built up into a 
multilayer film." 

For this interpretation of a ligand shell, all that is required to meet the ligand shell language is 
some molecules that are not coupling agents in the encapsulating layer. As an example, figure 1 
of the cited and below applied Vossmeyer reference shows a structure in which the encapsulating 
layer of the gold particles contains both coupling agents (a bifunctional molecule that couples 
two particles or a particle and a substrate together - HS- — SH) and molecules that are not 
coupling agents (ligand shell molecules - H 2 N- — ). 

2. The following is a quotation of the first paragraph of35U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1-2, 4, 6-9, 21-22, 25-27, 33-38, 40-42, 47-52 and 54 are rejected under 35 
U.S.C. 112, first paragraph, because the specification, while being enabling for a device having 
the multiplicity of core/ligand shell particles in three-dimensional close-packed orientation made 
by the process of claim 28 when the ligand shell is composed of an encapsulating 
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monomolecular layer of ligand shell molecules that are not coupling agents (substantially free of 
coupling agents) or claim 29 when coupling agents are used, does not reasonably provide 
enablement for a three dimensional structure made by a process other than the spraying process 
of claim 28 or the use of coupling agents as set forth in claim 29. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. Page 17, 
lines 9-1 1 teach that a method of casting from solution followed by slow evaporation does not 
produce an acceptable film. See page 17, line 8 through page 19, line 2 of the instant 
specification for the only methods for forming final structure of the multiplicity of particles in 
three-dimensional close-packed orientation that are taught in the specification. The art of record 
does not show that there are a large number of known methods for forming the three dimensional 
structure. As such what works and does not work is relevant to the question of enablement. 
Applicant and the art of record do not teach any other mariner of making the particles in three- 
dimensional close-packed orientation. Thus, of the three methods taught in the instant 
specification, only the spraying method and the use of coupling agents are described as 
producing an acceptable result (enabled). In particular the spraying method is the only method 
enabled for forming a three dimensional structure within the scope of the ligand shell being 
composed of an encapsulating monomolecular layer of ligand shell molecules that exclude 
coupling agents as in the instant claims. This is because the structure that is being claimed is the 
final 3-dimensional structure of the multiplicity of particles and the particles are substantially 
free of coupling agents. Additionally the fact that applicant in the instant specification has 
characterized the three dimensional structure produced by the spraying method as acceptable and 
the three dimensional structures produced by the other method in which the encapsulating layer 
is substantially free of coupling agents is a clear indication that the structure of the respective 
layers are different. Thus applicant's statements in the instant specification constitute a 50% 
failure rate and limit the structure and the process for producing a three dimensional structure in 
which the encapsulating layer is substantially free of coupling agents to the process and structure 
producing an acceptable layer. Applicant tried two methods to produce an acceptable three 
dimensional structures without introducing coupling agents into the encapsulating layer. Since 
only one worked, this is clear evidence that applicant has not enabled other methods that do not 
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produce a structure that is equivalent to the spraying method when a coupling agent is not used 
in the encapsulating layer. 

4. The declaration filed on June 4, 2007 under 37 CFR 1 . 1 3 1 has been considered and is 
effective to overcome the prior art combinations using the Vossmeyer reference. 

5. Claims 28-29, 32, 43-45, 53 and 55-57 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten to include all of the limitations of the base claim 
and any intervening claims. 

6. Applicant's arguments filed June 4, 2007 have been fully considered but they are not 
persuasive relative to the enablement rejection. Relative to the lack of enablement for the 
structures of claims 52 and 54, examiner notes that product by process can be used to define a 
structure that is different based on the process compared to a similar structure formed by a 
different process. In this respect the three examples of producing three-dimensional particle 
arrays and what the instant specification says about them is critical to whether or not applicant 
has enabled a workable material. When the actual examples are considered, it is clear from the 
instant specification that of the three methods taught for forming a three-dimensional structure, 
only two of them produce a usable structure. And only one of those methods is capable of 
producing a usable material without coupling agents in the particles. This is also a clear 
indication that the structure produced when spraying is different from that produced by the slow 
evaporation method that was also taught. Thus the process used to make the three dimensional 
structure does in fact limit or distinguish the structure that results. There is also no record that 
would indicate that applicant has developed another method for producing the particle array 
without the particles containing coupling agents. Thus, the claims are not enabled for the full 
scope within the language of the claim. Using a product by process format for the device/article 
of manufacture claims allows applicant to distinguish the structural differences attributable to the 
formation process relative to the use of the product for investigating a target environment to 
determine the presence or amount of a chemical species. Such a distinction may be difficult, if 
not impossible, with the instant claim format since it covers a structure made by the process that 
the instant specification clearly teaches as not suitable for the intended purpose. And contrary to 
the urgings of applicant the scope of the product by process claim in this instance is different 
from the scope of the claim that does not require a particular process. The inclusion of the other 
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claims into this rejection is based on a realization that they suffer the same scope problems as 
claims 52 and 54 relative to the production of a three dimensional structure in which coupling 
agents are not used. Especially since the specification clearly shows that the process used does 
make a difference whether the final structure has acceptable properties for its intended use. The 
specification appears to indicate that an acceptable structure cannot be obtained if an equilibrium 
based process is used in the absence of coupling agents. Thus what applicants specification 
enables is a kinetic based assembly (the spraying process) when coupling agents are not used and 
the use of coupling agents in a layer by layer process. 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The additionally cited art relates to formation of metal clusters or particles and 
formation of a monolayer of the surface of metals. The art also shows that a spraying method of 
depositing "capped" particles on a surface was known. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arlen Soderquist whose telephone number is (571) 272-1265. 
The examiner can normally be reached on Monday-Thursday and Alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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